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Maize is of great importance for agriculture. The inputs used in maize cultivation are diverse and their effectiveness 
is intensified in the conditions of using precision agriculture. Agricultural inputs are defined as products allowed for use 
in agriculture. These include feed, fertilizers and plant protection products as well as cleaning agents and additives used 
in food production. Optical sensors have a role to play in the application of precision agriculture. They are used to evaluate 
the state of agricultural crops and is based on the analysis of the wavelength of light reflected by the plant mass, 
respectively the measurement of the type and intensity of the wavelength of light reflected back to the sensors. In order 
to assess the degree of development of the culture, the normalized difference vegetation index (NDVI) is used. 
 






Agricultural inputs are defined as products 
allowed for use in agriculture. These include feed, 
fertilizers and plant protection products as well as 
cleaning agents and additives used in food 
production. All listed products can be found using the 
product search. Products can be filtered by country, 
category, name or company name. It is also possible 
to generate a confirmation of conformity for each 
individual product or for all products sold by a 
company. Every year a catalog with all the products 
that have been evaluated is sent to all the companies 
registered in the register of the Phytosanitary 
Authority. Corn ranks third, in importance, among 
the plants grown in the world. This classification,  
 
 




from an agricultural point of view, is motivated by a 
series of particularities, among which are: it has a 
high production capacity, about 50% higher than 
other cereals; it has a high ecological plasticity, 
which allows it a wide range, giving considerable and 
relatively constant harvests, less influenced by 
climate deviations; it is a weeding plant, a good 
precursor for a large part of crops; supports 
monoculture for many years; has a high 
multiplication coefficient (150 - 400); having a later 
sowing in the spring, allows a better staggering of 
agricultural works; the culture is 100% mechanizable 
[1, 5]. The paper aims to discuss the importance of 
the agricultural inputs used in maize culture when 
precision agriculture is practiced. 
 
2. The Maize Culture 
 
For human nutrition, corn is very important. 
Thus, from the "degerminated" grains, by dry 
grinding, can be obtained: cornflakes, corn flour, 
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food for children, artificial milk; by wet grinding 
(embryo grain), in addition to the listed products, a 
fructose-rich syrup (for diabetics), beer, coffee 
substitutes, glazing pastes, dragees, etc. can be 
obtained. Through various treatments, after wet 
grinding, can be obtained: starch, glucose, dextrose, 
whiskey, diesel, drugs. From 100 kg of grains can be 
obtained: 77 kg of flour or 63 kg of starch, 44 l of 
alcohol, 71 kg of glucose, 1.8 - 2.7 l of oil and 3.6 kg 
of cakes. In feeding, corn has a nutritional value of 
1.17 - 1.30 nutritional units, per 1 kg of grains [1]. 
The following can be obtained from cobs: 
furfural, ruminant feeds, soaps, vitamins, or can also 
be used as fuel. The gloves can be used for weaving 
or feeding. By-products, stems and husks can be used 
as feed or in the pulp industry as well as in the 
manufacture of particle board [1, 5]. 
The whole green plant can be used to obtain 
fuels (methanol, ethanol) or can be ensiled in the 
milk-wax phase of the grains, when it provides a 
particularly valuable feed [1, 5]. 
 
3. Methodologies used in precision agriculture [3, 
9, 10] 
The methodologies used in precision 
agriculture involve a series of indices that allow the 
application of an adequate management. Among 
them we mention: qualitative indices of the grain-by-
grain sowing process and optical sensors. 
 
Qualitative Indices of the Bob with Bob Sowing 
Process 
This quality index is denoted by Pd (%) and is 
used only for sowing weeds. The methodologies used 
in precision agriculture involve a series of indices 
that allow the application of an adequate 
management. Among them we mention: qualitative 
indices of the grain-by-grain sowing process and 









  (1) 
where ndc is the number of correct distances between grains per row in the sample taken; 
ntd - the total number of distances between the grains on the sample taken; 
 
The distance between nests per row, denoted 
by dcc (cm) is considered correct if it meets the 
following condition: 0.8 x dc <dcc <1.2 x dc where dc 
is the actual adjusted distance between nests per row 
(cm). 
The recommended allowable value is Pd d ≥50%. 
Average seed incorporation depth 
This index, symbolized by am(cm) is 













where ai represents the values of the current working depths (cm); 
n - number of measurements performed 
 
Average deviation from working depth 
This index is denoted by a (cm) and is 
calculated with the relation: 
in which ai represents the values of the current 














It is recommended that a 0,08 x am. 
 
Maximum positive and negative accidental 
deviation from working depth. This index is 
symbolized by +a if the deviation is positive and by 

















amax - maximum working depth (cm); 
amin - minimum working depth (cm); 





+a  0,20 x am    (5) 
-a  0,18 x am (6) 
Coefficient of variation of the depth of incorporation of seeds in the soil 








    
where 
sSa – standard deviation against the mean depth (cm); 
am – mean work depth (cm); 
In this case the recommended values must be within the limits of 15%. 
 
 
4. Optical sensors 
 
Optical sensors for assessing the state of 
agricultural crops are based on the analysis of the 
wavelength of light reflected by the plant mass, 
respectively the measurement of the type and 
intensity of the wavelength of light reflected back to 
the sensors [7, 8]. 
In general, optical sensors are based on the 
ability of vegetation to reflect incident 
electromagnetic radiation, which allows the 
establishment of correlations between qualitative and 
quantitative data that characterize agricultural crop 
[2, 8]. 
Different values of light wavelengths, of 
different colors, can be used to measure the different 
properties of plants. Currently available optical 
sensors use two or more wavelengths, characteristic 
of red, green, blue (visible radiation) and near 
infrared (invisible radiation). Thus, it has been shown 
that visible radiation is partially reflected by the 
upper layer of cells, and invisible radiation (near 
infrared) is absorbed in a proportion of about 50%, 
and the rest is reflected by lacunar tissue [2, 4, 6, 7, 
8] . 
For example, the color green, which is 
associated with plant vigor, has a wavelength of 
around 500 nm. Also of interest is the field of infrared 
radiation with wavelengths in the vicinity of the 
visible spectrum, namely 0.76-0.9 μm (very close 
infrared) and 1.55-1.75 µm (near infrared). 
Green plants absorb a large part of the 
wavelengths of the visible spectrum, namely blue and 
red light, but reflect to a greater extent the 
wavelengths of green light. The determination of the 
spectral response (vegetation reflectance) in the 
range of wavelengths characteristic of green light is 
an indicator of the relative amount of chlorophyll in 
the leaves. Determination of reflectance in the green 
spectrum can be used to assess the availability of 
nitrogen in the crop or any parameter or characteristic 
that determines the reduction of green color [2, 4, 6, 
7, 8]. 
The vegetation index for normalization of 
differences (NDVI - Normalized Difference 
Vegetation Index) is used to assess the degree of 
development of a culture, because a statistically 
significant correlation was established between this 
index and the leaf surface index, respectively the 
degree of vegetative development or biomass 
production. By definition NDVI is calculated with 
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where: 
 NIR is the spectral reflectance in the invisible 
domain;  
 RED - spectral reflectance in the visible range. 
NDVI has values between -1.0 and 1.0, a range 
in which 0 represents the soil not covered by 
vegetation, and values above 0.6 indicate a surface 
covered with dense vegetation [2, 4, 6, 7, 8]. 
 
5. Conclusions  
 
In human nutrition, corn is very important. 
Agricultural inputs are defined as products permitted 
for use in agriculture, and in maize cultivation, as in 
other crops, play a role worthy of consideration. 
These include feed, fertilizers and plant protection 
products as well as cleaning agents and additives 
used in food production. All listed products can be 
found using the product search. The vegetation index 
for normalization of differences (NDVI - Normalized 
Difference Vegetation Index) is used to assess the 
degree of development of a culture, because a 
statistically significant correlation has been 
established between this index and the leaf surface 
index, respectively the degree of vegetative 
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